Abstract This study investigated whether homeless men are a bridge group for transmission of HIV to the general population in India. A cross-sectional study design was used to measure subjects' past and current sexual activities. We surveyed 493 of 606 homeless men aged 18-49 years who live in public places in Kolkata, India, who were invited to take part in a structured interview, using a CD player and earphones. Almost two-thirds of respondents had never attended school. Sex with commercial sex worker (CSWs), multiple sex partners, and inconsistent condom use were common. About 90% of married homeless men visited CSWs, but only 3.3% consistently used condoms. AIDS awareness and risk perception were very low. Less education and being married but not currently living with wife were associated with high-risk sexual behaviors. Homeless men should be considered a potential bridge for HIV transmission from CSWs to the general population. Appropriate non-written communication strategies targeted to homeless people are urgently needed. Community intervention programs targeting the homeless, such as the 'Popular Opinion Leader' model, should be designed and evaluated.
Introduction
The 2006 estimates recently released by the National AIDS Control Organization (NACO) indicate that the national adult HIV prevalence in India is approximately 0.36%, which corresponds to an estimated 2-3.1 million people living with HIV in India. Although HIV prevalence is high among sex workers and drug users, the prevalence among its one billion-plus inhabitants is relatively low (NACO 2004) . The majority of the cases come from urban areas, fuelled by heterosexual commercial sex workers (CSWs) and their clients, but an increasing number of cases are occurring among women with low risk behaviors. India stands at a critical point, with HIV poised to expand rapidly (Chandrasekharan et al. 2006) .
Homeless in the United States and in other countries are considered to be at high risk for HIV because of their highrisk sexual and drug use behaviors. Several studies in the U.S. reported that homeless and runaway youth have higher rates of HIV infection (Bailey et al. 1998) . These homeless youths are at elevated risk for HIV/AIDS in terms of highrisk sexual behavior, having large numbers of sexual partners, many casual sexual contacts, survival sex (in exchange for food), and infrequent condom use. Other studies in the U.S. have also demonstrated that HIV seroprevalence is very high among migrant laborers and seasonal farm workers. In southern California, HIV screening at 15 labor camps revealed a 13% prevalence in 198 predominantly single migrant workers. In Florida, screening at 14 migrant farm worker labor camps during peak season identified a 5% prevalence of HIV among 310 subjects, predominantly of Latino and African-American ethnicity (Organista and Organista 1997) .
Industrialization and rapid urbanization in India has resulted in massive migration of people from rural to urban areas, leading to a huge homeless population. According to the 2001 census, 285 million, or 28%, of Indians live in urban areas (Census of India 2001) . The census also reports that there are 13.5 million households (household defined as a group of people who share a kitchen) without homes, with each household having an average of six members. The total homeless population has been estimated at 78 million. About 78% of these households without homes live in three major cities (Delhi, Kolkata, and Mumbai), where they live as street or pavement dwellers, due to their inability to afford accommodation in the cities. They live in public places such as church/temples, garages, or outdoor public places such as sidewalks, railway stations, under flyovers, but have no permanent housing structure. The majority are migrants looking for opportunities in the city, often fleeing rural poverty and, in many cases, natural calamities. Most but not all leave their family members in their home villages. They engage in temporary and odd jobs, such as rag picking, domestic service, hotel boys, porters, hand load carriers, and cart pullers. Their lifestyles and behaviors make them vulnerable for acquiring and transmitting sexually transmitted diseases (STDs) and HIV infection. Recent evidence of increasing transmission of HIV from urban to rural areas and to the general population, especially among married monogamous women in different parts of India, also points toward the role of rural to urban migrants in transmitting HIV to their spouses in rural areas.
Several studies have indicated that contrary to traditional beliefs, sexual promiscuity and other sexual risk behaviors are not uncommon in India. Multiple or nonregular sex partners have been found to be quite prevalent among younger adults (Brahme et al. 2005) ; the Behavioral Surveillance Survey across the country revealed that about 13% of urban males and 11.5% of rural males reported at least one non-regular sex partner (Hines and Caetano 1998) . Premarital sex is also not uncommon. Condom use among sexually active individuals in India, however, remains very low. Infrequent condom use with CSWs (Dandona et al. 2005) , non-regular sex partners (Brahme et al. 2005) , or men having sex with men (Go et al. 2004 ) has been reported in almost all groups of sexually active persons, including married and unmarried men (NACO 2001b) , urban slum dwellers (Sachdev 1998) , rural men (Bhatia et al. 2005) , and truck drivers (Ubaidullah 2004) .
Little information has been collected about sexual behavior among homeless people in India. The National AIDS Control Organization has not yet considered homeless people to be a risk group for HIV (NACO 2001b) . Thus, there is a need to study HIV transmission and risk behaviors among the homeless in India to learn about the role they may play in spreading the epidemic to the general population.
This cross-sectional study documented the high prevalence and correlates of high-risk behaviors related to HIV among homeless men, and their potential to spread the HIV infection to the general population. Those who visited a CSW or had sex with a male partner and/or had multiple sexual partners were considered to be at high risk for HIV infection. We defined ''bridge groups'' as persons who have sex with both high-and low-risk individuals. The findings of this study are relevant to policy makers and program managers engaged in AIDS control programs in India and perhaps in other high-burden countries with comparable homeless populations.
Methods

Setting
This study was conducted in Kolkata, which is the capital of the Indian state of West Bengal, located in eastern India. The city has a population of almost five million, with an extended metropolitan population of over 14 million, making it the third largest urban agglomeration and the fourth largest city in India. 
Selection of Study Area
The Kolkata Municipal Corporation area is divided into 141 administrative wards. The present study was conducted in seven adjacent wards in central Kolkata (downtown area). The specific area was selected because it: (1) contains terminal railway stations, business places, and offices; (2) has thousands of homeless residents; and (3) is a center for drug dealing and commercial sex. Thus, this area is an appropriate setting for an in-depth study of the different kinds of interactions among many recognized groups at risk for acquiring and transmitting HIV and STDs, including the homeless.
Sample Selection
A cross-sectional design was used to measure past and current sexual activities. The source population refers to all men aged 18-49 years who live in public places in central Kolkata, such as churches/temples, garages, or outdoor public places such as sidewalks, railway stations, under flyovers, and/or have no permanent housing structure for shelter in this area, and have been living in Kolkata for at least the past 30 days. Those who live in a rented home/motel/boarding/institution were not considered to be homeless.
The sample size was estimated for the objective of exploring predictors for 'inconsistent condom use'. We used the algorithm of Ariawan and Frerichs (1996) for estimating sample size for this two-stage cluster survey. The entire study area was divided into 89 locations (clusters) after discussion with local key personnel. Using the CSurvey program, 26 clusters (locations) were randomly selected as study frames with probability proportionate to size (PPS) from the 89 locations within the study area. At the second stage, interviewers randomly selected the first eligible homeless men and then proceeded until 19 eligible subjects were sampled. Data were collected over a 4-month period starting in August 2005.
Questionnaire
An anonymous questionnaire was administered to each participant in a private location by a trained interviewer. The first part included less sensitive questions asked by the interviewer, such as socio-demographic characteristics, knowledge regarding HIV/STDs, attitude towards condom use, and substance abuse behavior. The sensitive questions relating to personal sexual behavior were included in the second part and administered by CD player and earphones (Liu et al. 1998 ). The questionnaire was piloted before being implemented in the main study (available upon request).
CD Player/Headphones Technique
Since sex is still a taboo subject in Indian culture, and people hesitate to discuss sexual issues with others, a CD player with earphones was used to ask sensitive questions. The questions were first recorded on a CD in the local dialect. The participants listened to the questions through earphones, and recorded their responses on an answer sheet with no identifying information, listing only codes for possible responses to each question. Questions were asked by a male voice, and possible answers were given by a female voice. The pilot study revealed that the majority of the respondents were illiterate or barely literate. For this reason, the answer sheet was coded with different colors for each question and different symbols for each option. Participants were asked to mark the symbols for their choices for each question.
Statistical Analysis
The two-stage cluster PPS sample rendered a self-weighted sample. Analyses were conducted with the SAS cluster survey program (SAS version 9.1.1, SAS Institute Inc. Cary, NC, USA). Descriptive analyses of all variables were done, using proportions and means where applicable. We then explored the association of important socio-demographic factors with sexual risk behaviors. The MantelHaenzel v 2 test was used to compare proportions that were considered significant if the P-value was less than .05. Finally, logistic regression analyses were performed to detect predictors of high-risk sexual behavior, using the Wald statistic value.
Results
We approached 606 homeless men, of whom 494 (81.4%) agreed to participate. One subject chose to withdraw during the interview. The refusal rate was therefore 18.6%. Over three-quarters of the subjects who refused to participate stated that they were not willing to be involved in the study; the other one-quarter declined due to 'lack of time'.
Demographic Characteristics of Study Participants
The socio-demographic information of the participants is presented in Table 1 . The mean age of the participants was 28.2 years (range 18-45 years). Only 5% were older than 39 years. The mean duration in Kolkata was 4.7 years. Almost two-thirds (63.7%) had not attended school, but 30.4% were able to sign their name. The percentage of participants with no education is higher (30.8%) than observed in the total population in India (http://www. censusindia.net). Almost 80% were Hindu, and 21.3% were Muslim. About 28.8% of participants belonged to a scheduled caste, 1.8% to a scheduled tribe, 32% to the backward classes, and 32% to general castes. The study sample had a higher proportion of individuals in scheduled castes than the general population of West Bengal (5.5%).
Almost 90% of the respondents were from the three states adjacent to Bihar, Jharkhand state, and 7.5% Orissa state. Only 3% were from rural West Bengal. The Census of India 2001 identifies Bihar as one of the poorest states in India, and as the largest source state for migrants to the rest of India. Table 2 presents other socio-economic characteristics of the study participants. About 48% had lived on the streets in temporary structures or with friends, and 21% alone. Only 17% lived with their spouses and/or parents in these temporary arrangements. Another 13% lived with distant relatives. Forty-three percent were currently married, but 74% of them lived in Kolkata without their spouses. Almost all had some form of employment. Job types are categorized in Table 2 . Their income from these menial jobs ranged from INR 150-600 (US $4-14), with an average of INR 368 (US $9).
Forty-five percent of participants had visited their home town once or twice in the previous year. Another 34.3% had visited three or four times. Only 2.6% of participants reported that they went to their villages more than six times a year. Fifty-six percent of the married men whose families did not stay with them had visited their home villages more than twice in the past year. Knowledge of HIV/AIDS Self-perception of knowledge of HIV/AIDS was poor among the study participants. Only 1.6% of participants felt that they knew much about HIV/AIDS. About 45% of participants had never heard of it. Among those who had heard of HIV/AIDS, the highest proportion (49%) had received information about it from their friends (Fig. 1) . The next most frequent source was radio (30.3%). The average duration since first hearing about HIV/AIDS was 3 years. Most had heard about it after coming to Kolkata.
We asked six questions related to modes of HIV transmission. Responses were recorded as 'agree', 'disagree' and 'do not know'. Most of the men had either no knowledge or incorrect information (Table 3) .
Sexual Risk Behavior
Over 90% of participants had had sexual intercourse. The mean age at sexual debut was 19.5 years. Over 62% of sexually active men reported that they had heard about or seen a condom, but only 37% of those who had heard about or seen a condom had ever used one.
One hundred twenty four of the never-married participants (73%) reported having had sexual activity. They reported three sexual partners on average during the past six months. Most sexually active participants (361/81.2%) had visited a CSW (Table 4) , about 38% of whom had visited several times a week in the last three months. Twothirds (67%) had never used a condom with a CSW. Only 12 participants (3.3%) reported using condoms consistently with CSWs within the last three months. Forty-eighty percent reported that they had drunk alcohol during their last visit to a CSW. Twenty-nine participants reported that they had a female sex partner other than their wives, girlfriends, or CSWs. Only four participants (14.2%) of those responding to the question had used condoms during their last sexual intercourse with other types of female sex partners.
Sex with men was also reported in the study. Sixty-eight participants (15%) reported that they had had a male partner. Seven reported having only male sex partners; the others were bisexual. Fifteen percent of married participants reported having also had sex with a male partner. None had used condoms consistently with their male partners. Only one participant had used a condom during their last sexual intercourse with a male partner.
One-quarter of participants (119/26.62%) reported that they had had a genital ulcer and/or urethral discharge during the past six months. We explored associations of socio-demographic characteristics with self-reported visits to CSWs among the 447 participants responding to all the questions. The data in Table 5 indicates that less education, fewer visits to one's home town in the past year, not currently living with wife or relatives, being married, and shorter duration in Kolkata were significantly associated with visits to CSWs. About half of those who had more than 8 years of education had visited a CSW, compared to 90% of those who were illiterate and 86% of those barely literate. Most homeless who visited their home towns had also visited CSWs. In addition, 98.9% of participants who lived alone had visited a CSW. About one-third of participants who lived with their wives reported visiting a CSW, but 90% of currently married participants had a history of visiting CSWs. There was no association of age, income, or self-perception of one's own knowledge of AIDS with visits to CSWs.
We then attempted to explore any association of frequency of visits to CSWs with socio-demographic characteristics among those who reported a visit to a CSW. Frequency of visits to CSWs was significantly associated with younger age (P = .005). Almost half (46%) of the participants aged 18-24 years had visited CSWs several times a week, compared to 37% of the 25-29-year age group and 24% of the 30-34-year age group. Regular visits to CSWs were highest among those who had lived in Kolkata 4-7 years. We did not find any relationship between income and job type with frequency of visits to CSWs. Table 6 summarizes the factors associated with high-risk sexual behaviors. Most of the sexually active participants (393/93.3%) reported high-risk sexual behaviors. Education, marital status, duration in Kolkata, staying with a partner in Kolkata, perception of HIV risk, and alcohol consumption were found to be significantly associated with high-risk sexual behavior, whereas age and income were not.
Univariate Analysis of Factors for High-Risk Sexual Behavior
Adjusted Logistic Regression Analysis
We compared the groups engaging in high-risk sexual behavior with those who did not. We included the factors listed in Table 7 as covariates, based on our findings and prior knowledge, as well as age of sexual debut. Factors significantly associated with high-risk behavior were education, staying with a partner in Kolkata, marital status, and self-perception of own HIV risk. The illiterate group had a 4.5-fold higher likelihood (95% C.I. 1.9-10.1) for engaging in high-risk behavior than participants with more than 4 years of education. Lack of perception of HIV risk was also strongly associated with high-risk behavior (AOR 3.9, 95% C.I. 1.6-9.6). Age, income, age at sexual debut, and duration in Kolkata were not found to be independent predictors of high-risk sexual behavior.
Discussion
The HIV epidemic is concentrated in India among several high-risk groups. These groups have been included by NACO as sentinel groups, but homeless men are not included. This study has attempted to explore the vulnerability of homeless people for HIV infection. Very few participants considered themselves to be a risk for HIV infection. In spite of living in Kolkata, their awareness level is as low as those of rural residents of India. These misconceptions often cause people to discriminate against people living with HIV/AIDS, and to be reluctant to socialize with them. The extremely low awareness of their own risk for HIV, coupled with low awareness about HIV/AIDS, underscores the need for targeting the homeless to receive information. We found that half of participants got information about HIV from their friends/coworkers. Communication through peers is therefore one possible strategy to increase HIV/AIDS knowledge levels in this group. Thus, the 'Popular Opinion Leader' (POL) model community intervention strategy might be effective in this group (Kelly 2004 ). This POL model has been well adapted to different groups of people in several countries.
Having multiple sex partners is associated with increased risk for HIV/STDs, as observed in several studies (NACO 2006 ; Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat 2003). We found that more than two-thirds of never married participants were sexually active, and almost all sexually active participants had more than one sexual partner. Younger men were more likely to report multiple sex partners than older men. Our data indicate that this group is more sexually active than the general population.
Another important consideration would be the potential for transmission of HIV/STD by these homeless men to their usual sex partners. We observed that 80% of study participants had visited a CSW. Fifteen percent of homeless men had engaged in sex with male partners. Condom use with sex partners was minimal. Moreover, 79% of currently married participants reported extramarital sex. The HIV We explored the underlying causes of high-risk behaviors in this population. Several studies have found that acculturation among migrants is a complex issue and influences many of migrants' behaviors, including HIV risk behaviors (NACO 2001a) . This study showed that those who were illiterate, recently migrated to Kolkata, ever married, stayed with friends or alone, drank alcohol, and perceived themselves to be risk-free were more likely to engage in high-risk sexual behaviors. Those young married men not staying with their wives were more likely to engage in risk-taking behavior than those married and staying with their spouses. Weaker family ties, lack of social inhibitions in a new place, and peer pressure promoted sexual mixing.
Several limitations in our study need to be mentioned. First, there was an 18% refusal rate in this study. Participation was voluntary and anonymous. We have no data about those who refused participation. However, we suspect that those who knew their risk status were more likely to refuse to participate, so our estimates are probably conservative. Second, all variables were self-reported. Respondents may have under-reported some sexual behaviors because of conservative social norms. Although some studies re-interview a randomly selected subset of participants to test reliability of responses, this was not possible in our case. We recorded all information anonymously, so that we had no way to recall our participants. Rather, we adopted a cross-checking procedure during the interview session.
Implications and Recommendations
This study demonstrates that a significant proportion of homeless men are engaging in high-risk sexual behaviors that make them vulnerable to acquiring HIV and transmitting it to their regular partners. More alarming, this study provides evidence that condom use is minimal with sex partners. Married men not staying with spouses were strongly associated with high-risk behavior. NACO has identified several groups as 'high-risk groups' and 'bridge risk groups'. Targeted intervention projects are now being conducted among these identified groups to reduce the spread of HIV transmission to the huge general population. Immediate steps should be taken by NACO to recognize that homeless people engage in high-risk activities, and therefore are a 'bridge group'. Education about risks involved with multiple partners, extramarital sex, and not using of condoms are also needed, especially among the younger homeless men. Non-written communication strategies need to be adopted in order to reach this population. Strategies should include pictographic posters, story groups, street drama, and radio spots that reach those who are illiterate. There is a need to convince them that they are at risk. One strategy could be the POL model to approach community intervention. Core elements of the POL strategy would be: (1) identify and enlist the support of popular and well-linked opinion leaders to take on risk reduction advocacy roles; (2) train cadres of opinion leaders to disseminate risk reduction messages in conversations within their own natural social networks; (3) support and reinforce successive waves of opinion leaders to help reshape social norms to encourage safer sex. All the major findings from this study are likely to be relevant not only to homeless people of Kolkata, but also to homeless men in other cities in India and other countries. Given the current low population prevalence of HIV in India, now is the time to act before homeless men become a major driver of the epidemic.
